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(54) VOLTAGE VARIABLE RESONATOR 

(57)Abstract 

PURPOSE: To minimize a voltage variable resonator and to mount it 
on a surface. 

CONSTITUTION: This voltage variable resonator is provided with a 
resonance circuit part 90 where a first capacitor c1, a capacity 
variable element (b), and a resonator (d) are connected in series and 
a DC voltage supply circuit part which is connected between the 
first capacitor d and the capacity variable element (b) and consists 
of the noise elimination filter circuit consisting of a choke coil (e) 
and a second capacitor c2, and the coil electrode constituting the 
resonator (d) and the electrode constituting the choke coil (e) are 
incorporated in a laminated body with a ground electrode between 
them. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resonance circuit section which a capacitor, and the 1st capacity adjustable 
component and resonator are connected at a serial, and changes, In the electrical -potential- 
difference adjustable resonator equipped with a choke coil and the direct-current-voltage 
supply circuit section which consists of the noise rejection filter network of the 2nd capacitor 
connected between said 1st capacitor and said capacity adjustable component The electrical- 
potential-difference adjustable resonator characterized by building in in between the coil 
electrode which constitutes said resonator, and the electrode which constitutes said choke coil 
in a layered product through a grand electrode. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an electrical-potential-difference adjustable resonator, in 
detail, this invention is used for a cellular-phone machine etc., and relates to the electrical- 
potential-difference adjustable resonator which cuts the higher-harmonic noise of a RF 
signal. 
[0002] 

[Description of the Prior Art] Drawing 3 shows an example of the wiring circuit diagram 
which used the electrical-potential-difference adjustable resonator, and consists of the 
resonance circuit section 90 and the direct-current-voltage supply circuit section 100. The 
resonance circuit section 90 consists of the circuit where Resonator d was connected with the 
1st capacitor cl and the varactor diode b which is a capacity adjustable component at the 
serial, and is connected with the terminal t linked to the external wiring 80 between the input 
section al of a signal, and the output section a2 between glands 1 10. Furthermore, the 
capacitor c3 for capacity adjustment is connected to juxtaposition from between the 1st 
capacitor cl and varactor diode b to varactor diode b in the gland 1 10. In addition, the 
capacitor c3 for capacity adjustment is used for initialization adjustment of the resonance 
frequency for raising the yield on manufacture of an electrical-potential-difference adjustable 
resonator. The direct-current-voltage supply circuit section 100 consists of the noise rejection 
filter network of a choke coil e and the 2nd capacitor c2, and is connected between the 1st 
capacitor cl and varactor diode b of the direct-current-voltage feed zone a3 and the resonance 
circuit section 90. 

[0003] By using the electrical-potential-difference adjustable resonator of such circuitry, 
close removes a noise signal from the input section al of drawing 3 to a gland 1 10 by 
doubling the resonance frequency of the resonance circuit section 90 with the frequency of a 
noise signal to remove among the signals by which it came. For example, it is used when 
cutting the higher-harmonic noise of the RF signal used for a cellular-phone machine etc. 
Then, in order to double the resonance frequency of the resonance circuit section 90 with the 
frequency of the noise signal which wants to remove a ****, by impressing direct current 
voltage to varactor diode b from the direct-current- voltage feed zone a3, adjustable [ of the 
capacity of varactor diode b ] is carried out, and it is performed. 

[0004] Conventionally the electrical-potential-difference adjustable resonator using the above 
basic circuits As shown in drawing 4 , the coil electrode 5 which constitutes a resonator, the 
electrode 6 which constitutes the capacitor for capacity adjustment, and the electrode 7 which 
constitutes a choke coil are formed on the front face of one dielectric substrate 12. The grand 
electrode 1 1 is formed on the rear face of the dielectric substrate 12, and one varactor diode b 
and the 1st and 2nd capacitor cl and c2 are further carried in the front face of the dielectric 
substrate 12, and it is constituted. That is, Resonator d is formed from the inductance of the 
coil electrode 5 which constitutes a resonator, and the capacity between the coil electrode 5 
and grand electrode 1 1. The capacitor c3 for capacity adjustment is formed between the 
electrode 6 which constitutes the capacitor for capacity adjustment, and the grand electrode 
1 1. A choke coil e is formed with the electrode 7 which constitutes a choke coil. And the clip 
terminal 3 is connected to the end of the 2nd capacitor C2, and the clip terminal 4 is 
connected to the end of the 1st capacitor Cl for the clip terminal 1 at the grand electrode 1 1 
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grade. That is, the clip terminal is performing ejection to the terminal t linked to external 
wiring between the input section al of the signal shown in drawing 3 , and the output section 
a2, the direct-current-voltage feed zone a3, and a gland 1 10. In addition, the capacitor c3 for 
capacity adjustment performs capacity adjustment by shaving and trimming an electrode 6. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since the coil electrode 5 which 
constitutes a resonator, the electrode 7 which constitutes a choke coil, and the electrode 6 
which constitutes the capacitor for capacity adjustment were put side by side and one 
varactor diode b and the 1st and 2nd capacitor cl and c2 were further carried on the front face 
of one dielectric substrate 12, the above conventional electrical-potential-difference 
adjustable resonators had the problem that the whole configuration was enlarged. Moreover, 
in this conventional electrical-potential-difference adjustable resonator, since the coil 
electrode 5 which constitutes the resonator on the front face of one dielectric substrate, and 
the electrode 7 which constitutes a choke coil approached when it is going to miniaturize the 
whole configuration and densification of each circuit element is attained, there was a problem 
that unnecessary association, for example, M association, occurred. 

[0006] Furthermore, since the clip terminal was performing ejection to the terminal linked to 
external wiring between the input section of a signal, and the output section, a direct-current- 
voltage feed zone, and a gland, there was a problem which cannot perform surface mount- 
ization. 
[0007] 

It is means] in order to solve [technical problem. The resonance circuit section which consists 
of a capacitor, and the 1st capacity adjustable component and resonator in order that the 
electrical-potential-difference adjustable resonator concerning this invention may solve an 
above-mentioned technical problem, In the electrical-potential-difference adjustable 
resonator equipped with a choke coil and the direct-current-voltage supply circuit section 
which consists of the noise rejection filter network of the 2nd capacitor connected with said 
resonance circuit section The electrical-potential-difference adjustable resonator 
characterized by building in in between the coil electrode which constitutes said resonator, 
and the electrode which constitutes said choke coil in a layered product through a grand 
electrode is offered. 
[0008] 

[Function] According to the above-mentioned configuration, the coil electrode (henceforth 
the electrode for resonators) which constitutes the resonator of the resonance circuit section, 
and the electrode (henceforth the electrode for choke coils) which constitutes the choke coil 
of the direct-current-voltage supply circuit section are built in in a layered product through a 
grand electrode in between. M association between the electrode for resonators and the 
electrode for choke coils is suppressed by the shielding effect of this grand electrode, and the 
isolation engine performance improves, and the thing for which a grand electrode is minded 
in between — the electrode for resonators, and the electrode for choke coils -_********__ 
things are made, large wiring effectiveness is planned from being further built in a layered 
product, and the miniaturization of a configuration is attained. 

[0009] Moreover, since it becomes a chip by layered product-ization and an external 
electrode can be prepared in the side face of a layered product, surface mount-ization is 
attained. 
[0010] 

[Example] Hereafter, one example of the electrical-potential-difference adjustable resonator 
of this invention is explained based on drawing 1 and drawing 2 . 

[001 1] Drawing 1 is the perspective view showing the appearance of the electrical-potential- 
difference adjustable resonator 10 of this invention. Drawing 2 is the decomposition 
perspective view of the electrical-potential-difference adjustable resonator 10 shown in 
drawin g 1 , and constitutes the resonance circuit section 90 and the direct-current-voltage 
supply circuit section 100 which are the component of the electrical-potential-difference 
adjustable resonator of the wiring circuit diagram shown in drawin g 3 in one layered product. 

[0012] In drawing, 20 is the 1st substrate which grand electrode 20c is formed on the single- 
sided front face of rectangle-like ceramic substrate 20a, and changes. To the magnitude of 
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rectangle- like ceramic substrate 20a, grand electrode 20c is somewhat more smallish, is 
drawn by two places and two back ahead of ceramic substrate 20a of drawing, and is 
electrically connected with the external electrode G formed in the side face of a layered 
product. In addition, not only four things but one or more places are sufficient as the external 
electrode G electrically connected with grand electrode 20c like a graphic display. The 
following grand electrodes are the same configurations. 

[0013] 30 is the 2nd substrate which it is located on said 1st substrate 20, and 30d of 
electrodes for resonators is formed on the single-sided front face of rectangle-like ceramic 
substrate 30a, and changes. The end is drawn ahead of ceramic substrate 30a, and 30d of 
electrodes for resonators is electrically connected to said grand electrode 20c and the below- 
mentioned grand electrode 40c through the external electrode G formed in the side face of a 
layered product. And a resonator is formed from the inductance of 30d of electrodes for 
resonators, and the capacity between the 30d of electrodes for resonators and grand electrode 
20c, and the below-mentioned grand electrode 40c. This resonator is equivalent to the 
resonator d shown in drawing 3 . In addition, although said resonator is a quarter-wave length 
resonator by which the end of 30d of electrodes for resonators was connected to grand 
electrode 20c and the below-mentioned grand electrode 40c, the end may be the 1/2 -wave 
resonator which is not connected to said grand electrodes 20c and 40c. 
[0014] 40 is the 3rd substrate which it is located on said 2nd substrate, and grand electrode 
40c and 40h of beer hall electrodes are formed on the single-sided front face of rectangle-like 
ceramic substrate 40a, and changes. Grand electrode 40c is connected with the external 
electrode G formed in the side face of a layered product with the same configuration as said 
grand electrode 20c. 40h of beer hall electrodes is formed as an electrode which became 
independent without flowing with grand electrode 40c in grand electrode 40c, and they are 
connected to said the 2nd other end of 30d of electrodes for resonators and electric target of a 
substrate 30. In addition, an electrode is given into the beer hall (not shown) which 
penetrated 3rd substrate 40a, and 40h of beer hall electrodes changes. 

[0015] 50 is the 4th substrate which it is located on said 3rd substrate, and 50d of electrodes 
for choke coils, electrode 50e (henceforth the electrode for capacitors) which constitutes the 
2nd capacitor c2 in drawin g 3 , and 50h of beer hall electrodes are formed on the single-sided 
front face of rectangle-like ceramic substrate 50a, and changes. The end of electrode 50e for 
capacitors is drawn behind ceramic substrate 50a, and is electrically connected with the 
external electrode H formed in the side face of a layered product. Moreover, the other end of 
electrode 50e for capacitors is connected to the end of 50d of electrodes for choke coils, and 
the electric target. In addition, 50d of electrodes for choke coils and the external electrode H 
support the choke coil d shown in drawing 3 , and the direct-current-voltage feed zone a3. 
Moreover, electrode 50e for capacitors forms capacity between said grand electrode 40c and 
between the below-mentioned grand electrode 60c, and the total capacity supports the 
capacitor c2 shown in drawing 3 . And although the capacitor c2 of this example is built in in 
the layered product, when it cannot build because of high capacity, it may be taken out out of 
a layered product. 

[0016] 60 is the 5th substrate which it is located on said 4th substrate, and grand electrode 
60c and the beer hall electrodes 60h and 61h are formed on the single-sided front face of 
rectangle-like ceramic substrate 60a, and changes. Grand electrode 60c is electrically 
connected with the external electrode G formed in the side face of a layered product with the 
same configuration as said grand electrode 40c. The beer hall electrodes 60h and 61h are 
formed as an electrode which became independent without flowing with grand electrode 60c 
in grand electrode 60c. The beer hall electrodes 60h and 61h are electrically connected with 
the other end of 50h of beer hall electrodes of said 4th substrate 50, and 50d of choke coil 
electrodes, respectively. 

[0017] 70 is the 6th substrate which it is located on said 5th substrate, and electrode 70e 
(henceforth the electrode for capacity adjustment) which constitutes the wiring electrodes 
70b, 71b, and 72b and the capacitor c3 for capacity adjustment in drawing 3 is formed on the 
single-sided front face of rectangle-like ceramic substrate 70a, and changes. Furthermore, the 
beer hall electrodes 70h and 71h are formed in the wiring electrodes 70b and 71b, 
respectively. And on the 6th substrate 70, the 1st capacitor cl and varactor diode b are 
carried. The end of wiring electrode 72b is drawn ahead of ceramic substrate 70a of drawing, 
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and it connects with the external electrode E formed in the side face of a layered product 
electrically, and it connects with the 1st capacitor cl, and the other end of wiring electrode 
72b is. Wiring electrode 71b is an electrode which connects the 1st capacitor cl and varactor 
diode b. While will varactor-diode b Accept and wiring electrode 70b is a wiring electrode. 
Electrode 70e for capacity adjustment is electrically connected with wiring electrode 71b 
between the 1st capacitor cl and varactor diode b. The beer hall electrodes 71h and 70h are 
connected, respectively as electrically as the beer hall electrodes 61h and 60h of said 5th 
substrate 60. In addition, the external electrode E supports the terminal t linked to external 
wiring between the input section al of the signal shown in drawing 3 , and the output section 
a2. As for electrode 70e for capacity adjustment, capacity is formed between said grand 
electrode 60c, and the capacity is adjusted by deleting and trimming electrode 70e for 
capacity adjustment. 

[0018] Actually, a SERAMMIKKU green sheet is used, each above substrates 20-70 are 
accumulated after each electrode layer is formed, in the side face of the layered product, the 
external electrodes E, G, G, G, G, and H are formed, and each sheet is calcinated for them. 
And on the 6th substrate 70, the 1st capacitor cl and varactor diode b which are shown in 
drawing 3 are carried. In addition, each external electrode, the wiring electrodes 70b, 71b, 
and 72b formed in the front face of the 6th substrate 70, and capacitor electrode 70e for 
capacity adjustment may be formed after a layered product is calcinated. Moreover, variable- 
capacity components, such as a transistor, may be used instead of varactor diode. 
[0019] In addition, electrode 70e for capacity adjustment may be built in near the surface of a 
layered product, as long as trimming is possible. Moreover, although carried on the surface of 
a layered product, as long as the 1st capacitor cl is the capacity which can be built in, you 
may also incorporate it in a layered product. 
[0020] 

[Effect of the Invention] As mentioned above, since the electrode for resonators of the 
resonance circuit section and the electrode for choke coils of the direct-current-voltage 
supply circuit section which were put side by side on the front face of a dielectric substrate 
are conventionally built in in a layered product according to this invention, it becomes what 
was miniaturized, moreover, the thing for which M association between the electrode for 
resonators and the electrode for choke coils is suppressed by the shielding effect of this grand 
electrode, the isolation engine performance improves, and a grand electrode is moreover 
minded in between since the grand electrode is made to intervene between two electrodes in 
this case — the electrode for resonators, and the electrode for choke coils — *******♦ — 
things are made and the miniaturization of a configuration is much more possible. 
[002 1 ] Moreover, since it is considering as the structure where the external electrode formed 
in the side face of a layered product performs ejection to the terminal linked to external 
wiring between the input terminal of a signal, and an output terminal, a direct-current-voltage 
feed zone, and a gland in this invention, and the conventional clip terminal is not used, 
surface-mount-izing is possible. 

[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is the perspective view showing the appearance of the electrical-potential- 
difference adjustable resonator 10 which is one example of this invention. 
[Drawing 2] It is the decomposition perspective view of the electrical-potential-difference 
adjustable resonator 10 shown in drawing 1 . 

[Drawing 3] It is the wiring circuit diagram showing an example of an electrical-potential- 
difference adjustable resonator. 

[Drawing 4] It is the conventional front view and the rear view of an electrical-potential- 
difference adjustable resonator. 
[Description of Notations] 

10 ... Electrical-potential-difference adjustable resonator 

20 ... The 1st substrate 

20c, 40c, 60c ... Grand electrode 

30 ... The 2nd substrate 

30d ... Electrode for resonators 

40 ... The 3rd substrate 

40h, 50h, 60h, 61h, 70h, 71h ... Beer hall electrode 

50 ...The 4th substrate 

50d ... Electrode for choke coils 

50e ... Electrode for capacitors 

60 ... The 5th substrate 

70 ... The 6th substrate 

70b, 71b, 72b ... Wiring electrode 

70e ... Electrode for capacity adjustment 

b ... Varactor diode 

cl ... The 1st capacitor 

c2 ... The 2nd capacitor 

E, G, H ... External electrode 



[Translation done.] 
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